gery, clear fluid was observed and peroneal muscles were swollen because of leaked joint fluid (Fig. 3A) . Wide debridement of swollen muscles was performed (Fig. 3B) , and wound was sutured with insertion of a self-produced suction drainage device using syringe to prevent joint fluid filling (Fig. 4) .
Postoperatively, a short leg splint was applied for four weeks and stitches with suction drainage device were removed at three weeks after surgery. At two-year after surgery, neither recurrence of the open wound nor synovial fistula was observed (Fig. 5) .
DISCUSSION
This is an interesting case of development of an unhealed open wound after a laceration due to a synovial fistula of the ankle joint.
Wound healing could be delayed in patients with poor vascularity, infection such as tuberculosis, or rheumatoid arthritis.
6) A synovial fistula, a communication between a synovial or tenosynovial space and the skin, could also be a cause of delayed wound healing. It has been commonly reported in the knee following arthroscopy, 1, 2) and it is also known to occur in the shoulder after arthroscopy or rotator cuff repair.
3) Development of a fistula occurs when excessive synovial fluid forces its way through the defect; the sinus track then allows joint fluid to squirt through the opening during joint motion and muscle contracture. 7) However, information about synovial fistula of the ankle joint is limited, and, to the best of our knowledge, there is only one report on synovial fistula of the ankle joint following an ankle sprain in Korean literature.
5)
and treatment using intramedullary nailing 30 years ago. We suspected chronic osteomyelitis and a three-phase bone scan was performed immediately. However, no osteomyelitis was observed and blood tests, including complete blood count, erythrocyte sedimentation rate, and C-reactive protein, were normal.
On more detailed history taking, the patient had a severe sprain of the right ankle, which had occurred three months ago, and In the current case in which conservative treatment failed for two months, excision of the fistulous track and closure of the opening was essential; however, application of surgical trauma at the lateral malleolous area that does not have any external wound was a burden. Therefore, we used a self-produced suction drainage device using syringe for maintenance of negative pressure and obtained good results without recurrence at two years after surgery.
However, we cannot assure closure of the fistula at the last followup because we did not perform direct closure of the opening and repeated arthrography. Furthermore, it is practically difficult to perform invasive test such as arthrography in patient without symptoms. We believe that the fistula could heal after using selfproduced suction drainage device because high negative pressure enhance wound healing potential. 11) Even if the fistula did not close after surgery, we believe that our treatment method has the meaning because of no recurrence at two years after surgery.
The self-produced suction drainage device used in the current case has a similar function with Jackson-Pratt drain 12) which is commonly called as hemovac drain. However, hemovac drain has low negative pressure because it was introduced by neurosurgeons and has been commonly used in brain surgery, breast surgery, and abdominal surgery. 13) In these surgeries, high negative pressure is very dangerous because of occurrence of brain herniation, visceral wall necrosis, and perforation. 13) Thus most closed vacuum drains have low negative pressure about 70∼120 mmHg. In orthopedics, hemovac drain has been used to decrease local edema, lessen the potential for hematoma or seroma formation, and to aid in the efflux of infection although the evidence has not been firmly established. 14) However, it is difficult to treat using conventional hemovac drain in case of wound with large continuous discharge and we have experienced several failures of treatment in these cases. Thus we used a self-produced suction drainage device using syringe for maintenance of negative pressure. Although there are no official data yet, our device has high negative pressure about 600∼700 mmHg in preliminary experiment. However, data from official experiment and large clinical trial is needed to prove the function and usefulness of our device.
In the case of an unhealed wound that occurs at a non-joint location, it is difficult to suspect a synovial fistula as a cause of the unhealed wound. However, synovial fistula should be considered as a cause of the unhealed wound in patients with ankle sprain history and swelling in the ankle joint. In addition, application of continuous negative pressure could be a treatment method for a synovial fistula without direct surgical incision.
